Abstract -The genotoxic and cytotoxic effects of extracts of Urginea maritima L., belonging to the family Liliaceae, were investigated with Allium test which is a plant test method. The bulbs of Allium cepa were treated with 2%, 4%, 6% of U. maritima aqueous extracts and a 20 ml/l solution of Vydate which is a chemical pesticide. Meristem cells of A. cepa root tip were prepared according to Feulgen squash procedure after stained with feulgene to identify the chromosomal aberrations (breaks, fragments, sticky). All observed data were compared statistically. As a result, the chromosomal aberrations were increased by the increase of dose and application time in all extracts of U. maritima and Vydate solution and the mitotic index (MI) was significantly reduced. The extracts of U. maritima were less genotoxic and cytotoxic than Vydate. It is stated that the usage of U. maritima extracts will be less harmful than chemical pesticides in plant protection.
IntroductIon
It is necessary to battle plant diseases, pesticides and competing weeds in order to have a quality and an abundant yield in agricultural endeavors. Pesticides are commonly used in the modern agriculture practices. However, as a result of the extended and prolonged use of pesticides, have emerged some problems in agriculture (Delen 2003) .
Pesticides may create a tolerance in harmful organisms as a result of intense use. They also have the potential to harm non-target organisms, thus they can cause perturbations in the balance of nature. The downstream effects of ecological disruption are manifold ranging from shifting of natural pollination mechanisms to environmental pollution whereby pesticides leave their compounds and breakdown products on plants or in the soil, air and underground bodies of water, so that they pose threats for the health of people (MaDanlar et al. 2002; Delen et al. 2005) .
Because of the aforementioned risks and damages of synthetic pesticides, in recent years there has been a great increase in the number of the studies carried out to examine the effects of biopesticides in the agricultural context. Plant extracts, especially, the compounds of terpenoids, alkaloids and phenolics have been examined recently with respect to their effects on the growth and development of harmful insects (ertürk et al. 2004) . While many of these natural plant substances share some of the potent characteristics of commercial synthetic pesticides, most natural plant products do not have the problem of creating harmful residues or breakdown materials that would damage plants or harm human beings and animals. In fact, they hardly have any harmful effects on the plant-animal relationships in nature. However, much of the biological activity of natural products is still not well-documented. Some of the questions that remain regarding some compounds of the alkaloids, phenolics and terpenoids include: how long it takes for these natural products to disintegrate or disappear from nature (i.e. underground water, soil)? What is their role in the food web as a whole? Are there significant reactions with other living organisms in water and land? With which chemicals do they form synergistic or antagonistic interactions? What are the treatments or toxicity or antidote levels for animals including humans? The purpose of this study is to investigate the genotoxic and cytotoxic effects of Urginea maritima bulb extracts which have properties which allow for potential use as a biopesticide by using the Allium test method.
cytogenetic Effects of Urginea maritima L. Aqueous Extracts on the choromosomes by using Allium test Method
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MAtErIALS And MEtHodS
Collection of the Plants and their Extraction -
The material used in this study is the extract of Urginea maritima L. Baker bulbs which has medicinal and insecticidal activity properties from the family of Liliaceae (Pascual and FernanDez, 1999) . Urginea maritima bulbs were collected from Ortaca-Mugla (Turkey) in February-March, 2004 . After collection, the bulbs were broken into smaller parts then dried in a cool, dry environment with no direct sunlight. Extracts were obtained from dried Urginea maritima bulbs in a Soxalet mechanism through a hot water (100 ºC) extraction method. Distilled water (100 ml) was slowly stirred with 2 g U. maritima bulb for 4 h (civelek and Weintraub, 2004) . The extracts obtained were stored at + 4 ºC' in a fridge. Allium Test -The effects of extracts on cells and chromosomes were examined through a very cheap, simple and sensitive assay called the Allium test (Fiskesjö, 1981) . In order for Allium cepa to produce roots whereby their growth could be monitored, it was placed into beakers including 2, 4, 6% doses of Urginea maritima aqueous extract (v/v) and 2% (v/v) vydate solution. Tap water was used as a control, for every application of the four replicate experiment mechanisms. This rooting experiment was conducted at 20 ± 2°C room temperature. Vydate is a commercially available pesticide whose active ingredient is Oxamly ((N,N-dimethyl-2-methylcarbamoyloxyimino-2-(methylthio) acetamide) and which has contact and systematic insecticide, acaricide and nematocide properties. In our experiments, a standard dose of Vydate, (2%), was used. At the end of the 48, 72, and 144 h of exposure, at least ten root tips from each treatment were examined in Carnoy solution (absolute alcohol: chloroform: glacial acetic acid, 6:3:1) for four h and then exposed to cold hydrolysis in 5 N HC1 for 10 min. At the end of the hydrolysis process, after removing HCl from root tips with 70% ethyl alcohol and distiled water, they were kept at least 24 h + 4°C in darkness and painted with feulgene. Until they were examined under the light microscope, they were stored in the same conditions. Root tips were prepared according to squashing technique (elçi, 1994) and from these squashed prepared root tips, ten random places were selected for observation. The number of total cells, divided cells and mitotic phases, and the fragments in divided cells, chromosome stickiness, pole deviations, nucleus aberrantly, numerical chromosome changes, similar chromosome anomalies were determined for each examined area. Photographs were taken, and ratios were calculated. Moreover, for each dose and treatment period, the ratio of divided cells to total cells, mitotic index (MI), was calculated. Statistical Analysis -The statistical analyses were performed by using SPSS 14.0 software analysis program and every time-period was evaluated within itself, the significance level was accepted to be *P< 0.05 and One-Way ANOVA and LSD tests were used in the analyses.
rESuLtS
This study examined the cytogenetic effects of all the extracts U. maritima, which is 2, 4, 6%, and 2% vydate on the growth of Allium roots.
Effects on the Number and Length of Roots According to Their Treatment Dose and Period -According to the treatment period, while the control, the Allium root tips were the healthiest, the root tips of Allium rooted in the U. maritima aqueous extracts were less healthy than those of control. Vydate solution, which is a chemical pesticide was found to be the unhealthiest. It was observed that the emerging root tips of Allium bulbs in U. maritima extracts were shorter and thicker when compared to those in the control group depending on treatment period. Moreover, Allium root tips were observed to soften when the treatment period was increased. The decrease, seen in the root elongation dependent on the dose is thought to result from the decrease in the number of the total divided cells in meristem tissue due to toxic effect of the extract (Table 1) .
Effects on the Mitotic Index (MI) according to their
Treatment Dose and Period -At the end of the 48 h treatment period, the highest level of MI (4.9%) was observed in vydate solution, and this was followed by control (1.7%). At the end of the 72 h treatment period, the highest level of MI (3.3%) was observed in the control and this was followed by 6% U. maritima extract (2.6%), 2% U. maritima extract (2%) and in vydate treatment (1.45%). At the end of the 144 h treatment period, the highest level of MI (17.01%) was observed in 2% U. maritima and this is followed by 4% U. maritima (16.4%) and in the control (10.8%) ( Table 1) .
All the extracts caused to the appearance of aberrant cells in root meristem cells in line with the increase seen in the dose and period when compared to the control, yet it was also observed that these treatments caused statistically significant decreases in MI (Table 1) . Table 2 ).
Aberrant Cells Observed according to Treatment Dose and Period of the Extracts -
In particular, as a result of growth in vydate solution, splits in interphase nucleus (Figure 1 .f) can be referred to nucleus deformation and nucleus vacuolization (Figure 1.g ). The other observed anomalies were not statistically significant. These included: micronuclei occurrences (Figure 1.h) , changes in the number of chromosomes (aneuploidy, polyploidy etc.) (Figure 1 .ı,i), C-mitosis (Figure 1 .k), bi-nucleate cells (Figure 1 .l) and increases in the number of nucleolus in the nucleus. According to the types of treatments, at the end of 48-h treatment period, the highest rate of aberrant cells was obtained in the Vydate treatment (31.5) and this was followed in order by the 6%, 4%, 2% U. maritima treatments. At the end of the 72 h treatment period, the highest rate of aberrant cells was observed in 4% U. maritima extracts and vydate (7 cells). At the end of 144 h treatment period, the highest rate of aberrant cells was observed 2% (35 cells) and 4% (24 cells) U. maritima extracts (Table 2) .
dIScuSSIon
There were a number of interesting results for examining the effects of U. maritima bulb extract on plant growth indicators. In the 48 h treatment period, the highest rate of aberrant cell formation was observed in vydate solution where MI is the highest. At the end of 72 h treatment period, the highest rate of aberrant cell formation was observed in 4% U. maritima extracts. At the end of the 144 h treatment period, the highest rates of aberrant cell formation were observed in 2%, 4% U. maritima extracts and then the control and vydate solutions. The effects of vydate and U. maritima extracts in parallel to the increase in dose at the end 48 h treatment period could be clearly seen. The aberrant cell formation at the end of 48 h treatment period was observed in vydate solution and U. maritima extracts while the MI was the highest. Because the Allium cepa meristematic tissue cells, undergoing mitosis, were affected by vydate and U. maritima extracts but the cells that have tendency to division were not complately affected yet. Cells toxically affected by various chemicals, remain in G 1 , S or G 2 phases of the cell cycle, and this happens with the involvement of the defense systems that can hinder the cell from mitosis (ak- Pinar et al. 2001) .
At the end of 72 h treatment period, the highest rate of abarrent cell formation was observed in 4% U. maritima extracts and vydate, where MI was the lowest and result this proves that the cells undergoing mitosis are toxically (cytotoxic and genotoxic) affected by these doses. At the end of this period, by increasing levels of toxicicity, various chromosome-related anomalies increase toxically affected, in the cells exposed to 6% U. maritima extract and vydate solution. Depending on the toxic effect by the activation of the defense mechanisms at (or of) cell, the cell cycle stops, and thus the MI decreases.
The reason of the observation of aberrant cell formation and the high ratio of MI at the end of 144 h treatment period in 2% and 4% U. maritima extracts could be explained by the stimulate effect of U. maritima extracts on the cells that have tendency for mitosis like phenolic compounds (aybeke et al. 2000) . At the end of 72 h treatment period cell defense mechanisms can only be triggered for 6% U. maritima extract and vydate solution (akPinar et al. 2001) .
As a result, in the treatments where MI was the highest, the rate of aberrant cell formation was found to be the highest too. In the 48 h treatment period, with the increase in the dose, the number of the aberrant cells also increases, at the end of 72 and 144 h treatment periods, the cells treated with 6% U. maritime and vydate remained in one of G 1 , S or G 2 phases of cycle (akPinar et al. 2001) . ± SD ± SD ± SD ± SD ± SD C 48 1 ± 0.21 a 0.7 ± 0.18 a 0.1 ± 0.08 a 0.2 ± 0.16 a 0.6 ± 0.22 a 0.09 ± 0.83 a 2.6 ± 0.51 a V 48 10.4 ± 1.45 b 4 ± 0.57 b 6.2 ± 1.03 b 2 ± 0.21 c 6.3 ± 4.32 b 2.6 ± 0.52 b 31.5 ± 3.53 b 2% 48 1.2 ± 0.13 a 1 ± 0.10 a 0 ± 0.00 a 1 ± 0.23 ab 0 ± 0.00 a 0.1 ± 0.10 a 3.1 ± 0.34 a 4% 48 1.3 ± 0.39 a 1 ± 0.27 a 0.4 ± 0.18a 0.5 ± 0.19 a 0.1 ± 0.08 a 0.3 ± 0.18 a 3.5 ± 1.03 a 6% 48 3 ± 1.07 a 0.4 ± 0.16 a 0 ± 0.00 a 1.5 ± 0.47 bc 0.4 ± 0.16 a 0 ± 0.00 a 5. Such effects including changes among mitosis phases (changes seen in the ratios of prophasemetaphase and anaphase-telophase) were also observed in studies conducted with tridemorph fungicide (cortes et al. 1982) , thirom fungicide (vrea loPer et al. 1990) , marshal fungicide (toPaktaş and rencüzogullari 1996). The decrease of mitotic index results from DNA synthesis being pressured or metabolic activities' completely stopping to hinder the cell from mitosis (suDhakor et al. 2001 (suDhakor et al. , cited in yüzbaşioglu 2003 . According to hiDalgo et al., cited in yüzbaşioglu (2003) , the reason of inhibition of cell cycle is the damage of chromosome areas containing special proteins by the pesticides. The reason of this inhibition is the lack of DNA polymerase. Besides DNA polymerase enzyme, the lack of enzymes and proteins required for spindle apparatus to work properly can be the direct reason for the inhibition of the cell cycle. Mitotic toxicity causes irregular distribution or existence of spindle apparatus, so that C-mitosis is observed (grisolia 2004) . It is proposed that C-mitosis is brought about by the impact of chemical poisons on spindle fibers and turbogenic events (shahin and el-aMaaDi 1991; cited in yüzbaşioglu 2003) .
Even a weak C-mitotic effect can prevent spindle fibers to reach a chromosome, and as a result of this, appearance of retarded chromosomes. It was reported that benomyl fungicide destroys cell division and causes C-mitosis by polymerizing the microtubules that carry the cell elements to poles and it also inhibits the microtubules and thus it prevents the cytokinesis (Dane and Dalgic 2003) . Chromosome fragmentations, breakages and inhibition of spindle fibers result from various chemicals' preventing some proteins essential for spindle apparatus (kayMak 2005) .
Chromosome stickiness may result from chromatin fibers' sticking to each other or breaking due to erroneous or inadequate condensation of these fibers, as a consequence of this, movement of mitotic spindle fibers together with inner-chromosome stickiness when the chromosome is drawn to the pole causes secondary anomalies (bridge and fragment occurrence). Some clastogenic occasions can not directly affect DNA, but they indirectly affect by inducing stickiness in chromosomes. It is claimed that stickiness in chromosomes is induced by chemicals regarded to be clastogenic agents (klasterska 1976 (klasterska , cited in kayMak 2005 . Stickiness in chromosomes is an indication of the high toxicity of the chemical substance and usually this may kill the cells with the irreversible damages (Fiskesjö 1985) . When all the results and data obtained from the treatments in all doses and times are compared, it is seen that the highest level of stickiness in chromosomes occurs especially in vydate solution. Except for the144 h treatment of U. maritima, in particular 2% and 4% doses were found to be less cytotoxic than vydate as a chemical pesticide; however, it has a cytotoxic effect though less than control (Table 1) . At the end of 144 h treatment period, in the cells exposed to 2% and 4% U. maritima extracts, high level of chromosome stickiness was observed, this is believed to be because of the fact that the defense mechanisms are not activated in these cells and accordingly the cells that are spontaneously liable to divide can complete their mitosis divisions due to some chromosome damages. This is also the cause of the high level of MI. According to ahMaD and yasMin (1992), micronuclei are formed as a result of lagging chromosomes or acentric breakages (yüzbaşioglu 2003) . Mitosis anomalies such as bridge, breakage and micronuclei result from clastogenic effects on nucleus chromosomes (grant 1978 cited in yüzbaşioglu 2003). grisolia and at al. (2004) state that the retarded chromosomes and aneuploid occurrence are the primary proofs of genotoxic influence (bavich et al. 1977) . Abnormal chromosome intensities result from the inhibition of enzymes and histone proteins (Dane and Dalgiç 2003) .
Vacuolization observed in vydate treatment is thought to result from the fact that chemical pesticide is a more destructive and comprehensive mutagen and is of a high-density solution. Increase observed in the number of nucleoluses in a nucleus and changing sizes depending on this, can not be directly related to the extract used for treatment. U. maritima treatments of all the doses and times were found to be influential on mitosis. Apart from some exceptional cases (as it is in 48 hour treatment period), in our study, parallel to the increases seen in the dose and time (as it is in 72-hour treatment period), MI decreases and aberrant cell occurrence increases. In the study carried out by civelek and Wentraub (2004), U. maritima extract that can be used as a biopesticide against root tumor nematods was found to exhibit its effects best at 4% dose in green house conditions. At the end of the present study, while the highest rate of aberrant cell formation in 48 h treatment period was found to occur in vydate, a chemical pesticide, in U. maritima extract treatment, parallel to the increase in the dose, the formation of aberrant cells increases. At the end of 72 h treatment period, it was found that while vydate affects the cells exposed to itself at a toxic level, U. maritima extract, with increasing time, increases its cytotoxic influence and promotes the formation of normal cells as much as vydate, chemical pesticide. At the end of 144 h treatment period, U. maritima extract continues to affect the cells cytotoxically and accordingly the formation of aberrant cells by the cells inclined to divide is increased. Meanwhile, vydate, a chemical pesticide with a high toxicity, affects the cells at toxic level, so nearly stops their division, thus the formation of aberrant cells hardly occurs as they do not survive.
In our study, when vydate, which is routirely used against root tumor nematods (commercially suggested dose of 2%), is compared to the doses of U. maritima extracts, it is seen that U. maritima extracts are less mutagenic than vydate.
rEFErEncES
